Single-crystal X-ray study T = 295 K Mean (C-C) = 0.003 Å R factor = 0.046 wR factor = 0.137 Data-to-parameter ratio = 12.6
In the title compound, C 24 H 23 NO 5 S, the pyran ring bearing the amino group adopts a flattened boat conformation. In the crystal structure, the molecules are linked by N-HÁ Á ÁO hydrogen bonds.
Comment 4-Hydroxycoumarin forms the nucleus of many natural products and drugs. It is a key intermediate for the widely used oral anticoagulants and rodenticides. There is interest in fused pyranochromenes because chromene derivatives can be used as immunomodulators and for the treatment of different diseases of connective tissues, diabetes, etc. We present here the synthesis and crystal structure of the title compound, (I). The molecule is being assessed for biological activity.
In (I), the pyran ring (O1/C2/C3/C8/C9/C14) of the coumarin nucleus is planar, while the other pyran ring adopts a flattened boat conformation; in the latter, atoms C4 and O7 deviate by 0.086 (2) and 0.069 (2) Å , respectively, from the plane defined by the atoms C3, C5, C6 and C8. Similar conformations were observed in the structures of ethyl 2-amino-5-oxo-4-(p-tolyl)-4H,5H-pyrano[3,2-c]chromene-8-carboxylate (Wang et al., 2004) and ethyl 2-amino-4-(2,4-dichlorophenyl)-4H-benzo[f]chromene-3-carboxylate (Shi et al., 2003) . The dihedral angle between the pyran ring (C3/C4/ C5/C6/O7/C8) and the methylsulfanylphenyl ring is 89.52 (6) . The C6-C5-C19-C20 torsion angle of 6.4 (4) indicates that the carbonyl group is oriented in the (+)synperiplanar conformation about the C6 C5 bond.
The structure exhibits both inter-and intramolecular hydrogen bonds (Table 1 and Fig. 2 ), which help to stabilize the crystal structure. The intermolecular hydrogen bond N18-H18BÁ Á ÁO17
i links the molecules into chains (symmetry code as in Table 1 ).
Experimental
A mixture of 4-hydroxy-7,8-dimethylcoumarin (0.01 mol) and ethyl 2-cyano-3-(4-thiophenyl)acrylate (0.01 mol) in methanol (45 ml) and piperidine (6-8 drops as a base catalyst) was refluxed on a steam bath for 10-11 h. The product was separated, washed with methanol and filtered. Crystallization from dimethylformamide gave a yield of 28% (m.p. 469 K; analysis calculated: C 65.89, H 5.30, N 3.2%). 1.0 g of the compound was taken up in 20 ml of dimethylformamide. Charcoal (2 g) was added and the mixture heated for 5-6 min. The solution was filtered while hot through Whatman 42 filter paper. The solution was kept in a slightly open stoppered conical flask; pale-yellow crystals grew by solvent evaporation. Table 1 Hydrogen-bond geometry (Å , ). H atoms were placed at idealized positions and allowed to ride on their parent atoms, with C-H = 0.92-0.98 Å and N-H = 0.86 Å ; U iso (H) values were set equal to xU eq (carrier atom), where x = 1.5 for methyl H atoms and x = 1.2 for all other H atoms. (Spek, 2003) and ORTEPII (Johnson, 1976) ; software used to prepare material for publication: PLATON.
Crystal data
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Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All e.s.d.'s are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F^2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F^2, conventional R-factors R are based on F, with F set to zero for negative F^2. The observed criterion of F^2 > σ(F^2) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F^2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.0075 (6) 0.0061 (7) O7 0.0399 (7) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

